C38H 7 2HgN2Sio, monoclinic, P\c\ (no. 7), a = 10.151(1) A, b = 28.659(4)Ä, c = 9.286(2) Α,β = 110.18(1)°, V= 2535.7 A 3 , Ζ = 2, RgtF) = 0.073, wRteftF 2 ) = 0.194, T= 293 K.
Source of material
Two methods were used to prepare [(C4H9)4N]2[Hg(C3Ss)2] (abbreviated as BMDT) crystals. The first is a modification according to literature method [1] . To degassed dimethyl formamide (DMF, 48 ml), CS2 (24 ml) was added and the mixture was cooled to 0 °C. Sodium (1.45 g) was added to the solution and the mixture was vigorously stirred with cooling until the reaction was completed. An adequate volume of MeOH was slowly added. To this solution, separate solutions of HgCh (4.24 g) dissolved in acetone (10 ml) and BmNBr (10.12 g) in water (30 ml) were added consecutively with stirring at room temperature. The mixture was stirred overnight, then the product was isolated by filtration and washed water and MeOH, to afford BMDT crystals. In the second, a very simple method, BMDT was obtained by the metathetical reaction of [(C4H9)4N]2[Zn(C3Ss)2] (9.44 g) and HgCl 2 (2.72 g) in acetone (55 ml). The dark red single crystals used for X-ray structure analysis were obtained by slow evaporation of an acetone solution.
Experimental details
The C14 atom was split into two positions, which were treated as a disorder model and their fractional site occupancies were refined to 0.78(9)/0.22. Other C atoms only tend to disorder. The little high R values are attributed to the poor quality of the crystal. The absolute structure is confirmed by a Flack parameter [2] of -0.01 (2) .
Discussion
Over the past two decades, an enormous amount of research has gone into the synthesis and characterization of l,3-dithiole-2-thione-4,5-dithiolate (dmit) ligand complexes and related selenium and oxygen substituted isologs. They are generally used as important building blocks for organic, organometallic and coordination complex electrical conductors and superconductors [3] . Recently, these complexes have been reported as possessing nonlinear optical properties [4] [5] [6] . The title complex, [(C4H9)4N]2[Hg(C3Ss)2], is also a novel nonlinear optical crystal. In this structure, the Hg 2+ is coordinated with the four S (dmit) atoms forming a tetrahedral environment. The Hg-S bond lengths range from 2.525(7) A to 2.540(6) A with an average value of2.530 A. It is nearly the same as the sum of single-bond covalent radii of Hg-S, i.e. 2.51A [7] , which indicates that a strong single-bond covalent interaction is formed between Hg and S. The S-Hg-S bond angles ranging from 88.5(2)° to 128.4(3)° (average value of 110.2°) are far from the typical tetrahedral angle. The most striking features are the structure characteristics of Hg-dmit complexes: possessing an extended electronically delocalized core comprising the central Hg, four S and the C=C units. The S atoms compose part of the delocalized core. The inclusion of Hg improve the delocalization. This delocalization will greatly enhance the hyperpolarizability and the nonlinear susceptibility, and lead to the large third order nonlinear optical (TONLO) properties. These TONLO properties were investigated with femtosecond optical Kerr effect at 800 nm wavelength and found to exhibit efficient TONLO susceptibility and second hyperpolarizability, and the TONLO response is very fast. 
